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+a6 exp(−a7(x + a8)2)) 1 ≤ pp ≤ 1.3
(b0|a2 − x|+ b1|a1 − x|)/(a2 − a1) 1.3 ≤ pp ≤ 2.4
a3 + a4x
2 + a5x
3 + a6 exp(−a7(x + a8)2) 2.4 ≤ pp ≤ 10
c0 + c1x + c2x





0 pp < 2.25√
(x− d0)/d1(d2 + d3 log(d4(x− 0.25))+
+d5x
2 − d6x3) 2.25 ≤ pp ≤ 3.2
d2 + d3 log(d4(x − 0.25)) + d5x2 − d6x3 3.2 ≤ pp ≤ 100
e0 + e1x pp > 100
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a b c d
a0 = 0.57 b0 = 11.34 c0 = 28.5 d0 = 0.3522
a1 = 0.1176 b1 = 23.72 c1 = −6.133 d0 = 0.1530
a2 = 0.3829 c2 = 1.464 d2 = 1.498
a3 = 23.10 d3 = 2.0
a4 = 6.454 d4 = 30.0
a5 = −5.764 d5 = 3.155




e0 = 5.922 f0 = 0.08341 g0 = 0.005547
e1 = 1.632 f1 = 9.5 g1 = 4.5
f2 = −5.5 g2 = −7.0
f3 = 1.68 g3 = 2.1




0 Ep < 1.4
f0E
10
p 1.4 ≤ Ep ≤ 1.6
f1 exp (−f2(Ep − f3)2) 1.6 ≤ Ep ≤ 1.8
f4E
−10
p 1.8 ≤ Ep ≤ 10





0 Ep < 1.6
g0E
14
p 1.6 ≤ Ep ≤ 1.9
g1 exp (−g2 ∗ (Ep − g3)2) 1.9 ≤ Ep ≤ 2.3
g4E
−6
p 2.3 ≤ Ep ≤ 20
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ﬃ9[ ∆N/∆ log (E)
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Tp = 512 L
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Fnd(x) = a0 exp (−a1(x− a3 + a2(x− a3)2)2) +







(exp (Wnd,l(Lmin − x)) + 1)
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Fdiff(x) = b0 exp (−b1((x− b2)/(x + b3(x− b2)))2) +














F∆(x) = c0 exp (−c1((c− c2)/(1 + c3(x− c2) + c4(x− c2)2))2)    4(z V 
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 Lmax = log (Tp) ; Tp ("-j
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	 y = log (Tp) ;GHZﬁ
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 Γ = 2.0 ﬃ "). Γ = 2.7 ;ﬃ ﬂX/ #ﬁ *  .
















































































































 2   5?S@  :<  7:  8  :< AO<
















































































































































































































































































































































































































































































RUM	M RU(ISRPhqW&EHGP`JQ&ILYaMEaIL_jVFY[`PG]VZgjhqEFIL_QL_O[W G9K+QLs	R EH_ GxGJI&1T\R G W&EHGJ`J
Q&ILY[M `JYaQL_ RUQ
































































































































U$ABTNGP`vQ&IL_dO RUOV EH_dW&K+Q&IL_dOlW&EHGJ`JQ&ISRZEFIL_jVaY[`JG]V gh	EFIL_QL_dOaW G9K+QLs RZEH_ GxGvI&
T\R GW&EHGP`JQ&ILY[M `PYFQL_ R>Q









































ISRM K\O QLs[GZTN_ GﬂGJIqTNG
f
Qq`J_ILO[GvIoKNOigH_UQLsiW&sa_ G QLs[G GJT\GJ`JQ&IL_dO
W&EHGP`JQ&ILYaM EFIL_jVaY[`JG]VlghpQLs[GnVFGP`]RPh _
f
OaGPYaQ&IL_O[WPk<; W `PRO gHGZW&GJGPO QLs[Gq`P_dOQ&ILKNg[YFQLKN_dO










































































































































































































































































































































































































































0.0976 + 0.670 exp(1.81x) x < −1
−0.793 + exp(0.271(x + 1) + 0.363(x + 1)2) −1 ≤ x < 0.5





























































































































































; ∆(1232) ;? ﬁ . res(1600) 4 18 )#


































































































































































































































































a10 exp (−a11(x + a12)2) x ≤ −0.75

































































F∆(1232)(pt, x) = b0 exp
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Fres(1600)(pt, x) = c0 exp
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ﬃ x < 0.5  ﬁ . bi(x) = 0 H
ﬃ x ≥ xb  ﬁ . ci(x) = 0 H ﬃ x ≥ xc ; '  
xb = 0.81(y + 3.32)− 0.5  
 4 s i 
xc = 0.82(y + 3.17)− 0.25  
 4 s%
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Tp = 64 TeV
E = 1 GeV



















Tp = 8 TeV
E = 1 GeV
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<>= ? 4A
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E = 100 GeV
Tp = 64 TeV

















Tp = 8 TeV
E = 100 GeV
7980:;<>= $? 7$A
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Tp = 64 TeV
E = 1 TeV

















Tp = 8 TeV
E = 1 TeV
7980:;<>= 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Tp = 0.82 GeV
E = 0.3 GeV



















Tp = 0.82 GeV
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) e±, νe, ν¯e, νµ 
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) E = 0.7−0.8 
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3".'	"ﬁ E = 0.3 − 2 
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 n0 = (15.6± 2.4)× 10−8 ) ﬁ −2  −1 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pi0 → γγ (98.80%)
pi+ → µ+ + νµ (99.99%)  l%,
pi− → µ− + ν¯µ (99.99%)
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q*j+| ~m#i!n  ~hml<7m~  |~j%Y$h$y|~/m#n

n~hYi  |~/&h.n/j+|. ~| nt*m~/m?iMn' ~ﬃh.m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(1 + β) ≤ Eγ ≤ Epi
2
(1− β)  l  
Ut*m~m Epi
jdiFn/t*m m*m#~/u | n/tYm&q*j%| j% nt*m odh.g|~ﬃhXn/|~/u ~ﬃh.m hY} β = v/c  |~)n/tYm
q*j+|yl
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p2ν = (mpi −mµ)2 + p2ν − 2pν(mpi −mµ) + 2(mpi −mµ − pν)mµ  l  
h.3} j%n |o+o%|Xi ntYhXn
2pν(mpi −mµ) + 2pνmµ = (mpi −mµ)2 + 2(mpi −mµ)mµ  l ﬀ 
h.3}
pν =
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µ+ → e+ + νe + ν¯µ























∝ FIS(x) + Pµ cos (θ)FAS(x)  l%  









2(1− x) + 2
9
ρ(4x3 − 3x2) + η me
Emaxe
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l Qi/i/*m θ = 0 j+ij% n/t*m) *| }j+~m#Łnj%|yl

l\jdŁ% θ hŁŁV|~}*j%* n/| d2Γ/(dxd cos (θ)) Uj%n/t x  ~| hg3|Xvml
z
lhY}|o+u q*jdŁ% φ | [0, 2pi] l
h.j+ykyqm~  |~j+* hy|~/m#n

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m nt*mqYh~hmn/m#~i a0, . . . , a8
k b0, . . . , b7
k c0, . . . , c4
h.Y}
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+
 ﬁ %  # #ﬀ  ﬁ 
 ﬁ(' )%   ﬂ     #   '   -ﬀ
ﬀ    
ﬁﬀﬃﬂﬀ  "!$#&% ﬀ'(*)
#,+,-ﬃﬂ/. !+,(0!1)2,!1ﬂ!+435. +,ﬀﬃﬂ. -6ﬀ+,ﬀ718:9
y = log Tp ;
. +4<=ﬀ?>$@
AB!+DCFE,. G@ H"ﬀI&@KJ5@ L
a0
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−0.51187(y + 3.3) + 7.6179(y + 3.3)2 − 2.1332(y + 3.3)3 + 0.22184(y + 3.3)4
a1
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−1.2592 · 10−5 + 1.4439 · 10−5 exp (−0.29360(y + 3.4)) + 5.9363 · 10−5/(y + 4.1485)+
2.2640 · 10−6y − 3.3723 · 10−7y2
a2
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−174.83 + 152.78 log (1.5682(y + 3.4))− 808.74/(y + 4.6157)
a3
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
0.81177 + 0.56385y + 0.0040031y2 − 0.0057658y3 + 0.00012057y4
a4
@@ﬃ@ﬃ@ﬃ@ﬃ@M@




9.0466 · 10−7 + 1.4539 · 10−6 log (0.015204(y + 3.4)) + 1.3253 · 10−4/(y + 4.7171)2+
−4.1228 · 10−7y + 2.2036 · 10−7y2
a6
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−339.45 + 618.73 log (0.31595(y + 3.9)) + 250.20/(y + 4.4395)2
a7
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−35.105 + 36.167y − 9.3575y2 + 0.33717y3
a8
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
0.17554 + 0.37300y − 0.014938y2 + 0.0032314y3 + 0.0025579y4
r(y)
@/@ﬃ@ﬃ@ﬃ@ﬃ@





N Tp > 1.95 O
ﬀ?>
R6. GS-ﬃﬂ/. !+TH&ﬀI&@*J5@ U a
b0
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
60.142 tanh (−0.37555(y + 2.2))− 5.9564(y + 0.59913)2 + 6.0162 · 10−3(y + 9.4773)4
b1
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
35.322 + 3.8026 tanh (−2.5979(y + 1.9))− 2.1870 · 10−4(y + 369.13)2
b2
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
−15.732− 0.082064 tanh (−1.9621(y + 2.1)) + 2.3355 · 10−4(y + 252.43)2
b3
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
−0.086827 + 0.37646 exp (−0.53053((y + 1.0444)/(1.0 + 0.27437(y + 1.0444)))2)
b4
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
2.5982 + 0.39131(y + 2.95)2 − 0.0049693(y + 2.95)4+
+0.94131 exp (−24.347(y + 2.45− 0.19717(y + 2.45)2)2)
b5
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
0.11198− 0.64582y + 0.16114y2+
+2.2853 exp (−0.0032432((y − 0.83562)/(1.0 + 0.33933(y − 0.83562)))2)
b6
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@


















56.872 + 40.627y + 7.7528y2
c2
@ﬃ@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@















3.2433 exp (−57.133((y + 2.9507)/(1.0 + 1.2912(y + 2.9507)))2)− 1.0640 − 0.43925y
d1
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
16.901 + 5.9539y − 2.1257y2 − 0.92057y3
d2
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−6.6638− 7.5010 tanh (30.322(y + 2.1)) + 0.54662y
d3
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−1.50648− 0.87211y − 0.17097y2
d4
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
0.42795 + 0.55136y + 0.20707y2 + 0.027552y3
a b0, . . . , b3 Z
Q[)\!
Tp < 5.52 O
ﬀ?>
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 #   $'   -.ﬀ$ﬀ    
ﬁﬀﬃﬂﬀ  "! #,% ﬀ'(0)
#,+,-ﬃﬂ/. !+,(*!1)2,!ﬂ!+435. +&ﬀﬃﬂ. -'ﬀ+,ﬀ718 9
y = log Tp ;
. + <=ﬀ?>$@
AB!+DCFE,. G@ H&ﬀI&@KJ5@ L
a0
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−0.018639(y + 3.3) + 2.4315(y + 3.3)2 − 0.57719(y + 3.3)3 + 0.063435(y + 3.3)4
a1
@ﬃ@ﬃ@@ﬃ@M@ﬃ@




563.91− 362.18 log (2.7187(y + 3.4))− 2.8924 · 104/(y + 7.9031)2
a3
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
0.52684 + 0.57717y + 0.0045336y2 − 0.0089066y3
a4
@ﬃ@ﬃ@@ﬃ@M@ﬃ@








−273.00− 106.22 log (0.34100(y + 3.4)) + 89.037y − 12.546y2
a7
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
432.53− 883.99 log (0.19737(y + 3.9))− 4.1938 · 104/(y + 8.5518)2
a8
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−0.12756 + 0.43478y − 0.0027797y2 − 0.0083074y3
r(y)
@/@ﬃ@ﬃ@ﬃ@M@





N Tp > 15.6 O
ﬀ?>




0.20463 tanh (−6.2370(y + 2.2))− 0.16362(y + 1.6878)2 + 3.5183 · 10−4(y + 9.6400)4
b1
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
1.6537 + 3.8530 exp (−3.2027((y + 2.0154)/(1.0 + 0.62779(y + 2.0154)))2)
b2
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
−10.722− 0.082672 tanh (−1.8879(y + 2.1)) + 1.4895 · 10−4(y + 256.63)2
b3
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
−0.023752− 0.51734 exp (−3.3087((y + 1.9877)/(1.0 + 0.40300(y + 1.9877)))2)
b4
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
0.94921 + 0.12280(y + 2.9)2 − 7.1585 · 10−4(y + 2.9)4 + 0.52130 log (y + 2.9)
b5
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
−4.2295− 1.0025 tanh (9.0733(y + 1.9))− 0.11452 ∗ (y − 62.382)
b6
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
1.4862 + 0.99544y − 0.042763y2 − 0.0040065y3 + 0.0057987y4
b7
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
















−7.1209− 7.1850 tanh (30.801(y + 2.1)) + 0.35108y
d3
@ﬃ@ﬃ@ﬃ@M@ﬃ@@ﬃ@
−6.7841− 4.8385y − 0.91523y2
d4
@ﬃ@ﬃ@ﬃ@M@ﬃ@@ﬃ@
−134.03− 139.63y − 48.316y2 − 5.5526y3
a b0, . . . , b3 Z
Q )\!
Tp < 5.52 O
ﬀ?>
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 ﬁ %  # #ﬀ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 
ﬁﬀﬃﬂﬀ  "!$#&% ﬀ6(0)
#,+,-ﬃﬂ/. !+,(0!1)2,!1ﬂ!+ 35. +&ﬀﬃﬂ. -'ﬀ+,ﬀ718:9
y = log Tp ;
. +4<=ﬀ?>$@
AB!+DCFE,. G@ H"ﬀI&@ J5@ L
a0
@@ﬃ@ﬃ@ﬃ@ﬃ@M@








44.827− 81.378 log (0.027733(y + 3.5))− 1.3886 · 104/(y + 8.4417)
a3
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
0.52010 + 0.59336y + 0.012032y2 − 0.0064242y3
a4
@@ﬃ@ﬃ@ﬃ@ﬃ@M@








−267.74 + 14.175 log (0.35391(y + 3.4)) + 64.669/(y − 7.7036)2
a7
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
138.26− 539.84 log (0.12467(y + 3.9))− 1.9869 · 104/(y + 7.6884)2 + 1.0675y2
a8
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−0.14707 + 0.40135y + 0.0039899y2 − 0.0016602y3
r(y)
@/@ﬃ@ﬃ@ﬃ@ﬃ@




N Tp > 5.52 O
ﬀ?>
R6. GS-ﬃﬂ/. !+TH&ﬀI&@*J5@ U a
b0
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
29.192 tanh (−0.37879(y + 2.2))− 3.2196(y + 0.67500)2 + 0.0036687(y + 9.0824)4
b1
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
−142.97 + 147.86 exp (−0.37194((y + 1.8781)/(1.0 + 3.8389(y + 1.8781)))2)
b2
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
−14.487− 4.2223 tanh (−13.546(y + 2.2)) + 1.6988 · 10−4(y + 234.65)2
b3
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
−0.0036974− 0.41976 exp (−6.1527((y + 1.8194)/(1.0 + 0.99946(y + 1.8194)))2)
b4
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
1.8108 + 0.18545(y + 2.9)2 − 0.0020049(y + 2.9)4+
+0.85084 exp (−14.987(x + 2.29− 0.18967(x + 2.29)2)2)
b5
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
2.0404− 0.51548 tanh (2.2758(y + 1.9))− 0.035009/(y − 6.6555)
b6
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
1.5258 + 1.0132y − 0.064388y2 − 0.0040209y3 − 0.0082772y4
b7
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@














6.8276 + 5.2236y + 1.4630y2
c2
@ﬃ@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@





















−7.0550− 7.2165 tanh(31.033(y + 2.1)) + 0.38541y
d3
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−2.8915− 2.1495y − 0.45006y2
d4
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−1.2970− 0.13947y − 0.41197y2 − 0.10641y3
a b0, . . . , b3 Z
Q[)\!
Tp < 11.05 O
ﬀ?>
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y = log Tp ;
. + <ﬀ?>$@
A !+,C
E&. G@ H"ﬀI&@*J@ L
a0
@ﬃ@ﬃ@@ﬃ@M@ﬃ@




−3.2480 · 10−5 + 7.1944 · 10−5 exp (−0.21814(y + 3.4)) + 2.0467 · 10−5/(y + 4.1640)+
+5.6954 · 10−6y − 3.4105 · 10−7y2
a2
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−230.50 + 58.802y − 9.9393y2 + 1.2473y3 − 0.26322y4
a3
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
0.45064 + 0.56930y + 0.012428y2 − 0.0070889y3
a4
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−0.011883 + 1.7992(y + 3.32) + 3.5264(y + 3.32)2 − 1.7478(y + 3.32)3+
+0.32077(y + 3.32)4 − 0.017667(y + 3.32)5
a5
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−1.6238 · 10−7 + 1.8116 · 10−6 exp (−0.30111(y + 3.4)) + 9.6112 · 10−5/(y + 4.8229)2
a6
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−261.30− 43.351 log (0.35298(y + 3.4)) + 70.925/(y − 8.7147)2
a7
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
184.45− 1473.6/(y + 6.8788)− 4.0536y2
a8
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−0.24019 + 0.38504y + 0.0096869y2 − 0.0015046y3
r(y)
@/@ﬃ@ﬃ@ﬃ@M@




N Tp > 7.81 O
ﬀ?>
R6. GS-ﬃﬂ. !+SH&ﬀI&@KJ5@ U a
b0
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
53.809 tanh (−0.41421(y + 2.2))− 6.7538(y + 0.76010)2 + 0.0088080(y + 8.5075)4
b1
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
−50.211 + 55.131 exp (1.3651((y + 1.8901)/(1.0 + 4.4440(y + 1.8901)))2)
b2
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
−17.231 + 0.041100 tanh (7.9638(y + 1.9))− 0.055449y + 2.5866 · 10−4(y + 250.68)2
b3
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
12.335− 12.893 exp (−1.4412((y + 1.8998)/(1.0 + 5.5969(y + 1.8998)))2)
b4
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
1.3558 + 0.46601(y + 2.95) + 0.052978(y + 2.2)2+
+0.79575 exp (−5.4007(y + 2.2 + 4.6121(x + 2.2)2)2)
b5
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
1.8756− 0.42169 tanh (1.6100(y + 1.9))− 0.051026 ∗ (y − 3.9573)
b6
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
1.5016 + 1.0118y − 0.072787y2 − 0.0038858y3 + 0.0093650y4
b7
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@














−24.571− 15.831y − 2.1200y2
c2
@@M@ﬃ@ﬃ@ﬃ@ﬃ@M@















1.7951 exp (−57.260((y + 2.9509)/(1.0 + 1.4101(y + 2.9509)))2)− 0.58604 − 0.23868y
d1
@ﬃ@ﬃ@ﬃ@M@ﬃ@@ﬃ@
−2.6395− 1.5105y + 0.22174y2
d2
@ﬃ@ﬃ@ﬃ@M@ﬃ@@ﬃ@
−7.0512− 7.1970 tanh (31.074(y + 2.1)) + 0.39007y
d3
@ﬃ@ﬃ@ﬃ@M@ﬃ@@ﬃ@
−1.4271− 1.0399y − 0.24179y2
d4
@ﬃ@ﬃ@ﬃ@M@ﬃ@@ﬃ@
0.74875 + 0.63616y + 0.17396y2 + 0.017636y3
a b0, . . . , b3 Z
Q )\!
Tp < 11.05 O
ﬀ?>
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y = log Tp ;
. + <=ﬀ?>$@
A !+,C
E,. G@ H"ﬀI&@ J5@ L
a0
@@ﬃ@ﬃ@ﬃ@ﬃ@M@








−245.22 + 73.223y − 19.652y2 + 0.083138y3 + 0.71561y4
a3
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
0.45232 + 0.52934y + 0.010078y2 − 0.0017092y3
a4
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−0.0025734 + 0.38424(y + 3.32) + 1.5517(y + 3.32)2 + 0.17336(y + 3.32)3+
−0.17160(y + 3.32)4 + 0.021059(y + 3.32)5
a5
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
4.7673 · 10−5 + 5.4936 · 10−5 log (0.0067905(y + 4.3)) + 0.00020740/(y + 4.9772)
a6
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−270.30− 114.47 log (0.34352(y + 3.4)) + 80.085y − 7.9240y2
a7
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
3272.9− 2.9161 · 105/(y + 87.847)− 6.2330y2
a8
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−0.17787 + 0.36771y − 0.025397y2 + 0.0019238y3 + 0.0032725y4
r(y)
@/@ﬃ@ﬃ@ﬃ@ﬃ@




N Tp > 15.6 O
ﬀ?>




41.307 tanh (−0.37411(y + 2.2))− 4.1223(y + 0.55505)2 + 0.0042652(y + 9.2685)4
b1
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
−132.50 + 142.12 exp (−8.0289((y + 1.9196)/(1.0 + 11.530(y + 1.9196)))2)
b2
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
−17.223 + 0.011285 tanh (−69.746(y + 1.9))− 0.048233y + 2.5881 · 10−4(y + 250.77)2
b3
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
8.1991− 9.6437 exp (−45.261((y + 1.9292)/(1.0 + 16.682(y + 1.9292)))2)
b4
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
0.55919 + 0.36647(y + 2.95)2 + 0.056194(y + 2.95)4+
+0.49957 exp (−5.5317(y + 2.2 + 0.43867(y + 2.2)2)2)
b5
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
1.2544− 0.52362 tanh (2.7638(y + 1.9)) + 0.055837 ∗ (y − 17.638)
b6
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
1.4788 + 1.0278y − 0.092852y2 − 0.0062734y3 + 0.011920y4









0.36459 exp (−58.210((y + 2.9537)/(1.0 + 1.4320(y + 2.9537)))2) − 0.11283− 0.046244y
d1
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−9.5066− 5.4655y − 0.31769y2
d2
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−7.1831− 7.1551 tanh(30.354(y + 2.1)) + 0.33757y
d3
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
2.7938 + 1.6992y + 0.20161y
d4
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
0.61878 + 0.62371y + 0.18913y2 + 0.019118y3
a b0, . . . , b3 Z
Q[)\!
Tp < 11.05 O
ﬀ?>
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y = log Tp ;
. +4<=ﬀ?>$@
A !+DCFE,. G@ HTﬀI&@ J5@ L
a0
@ﬃ@ﬃ@@ﬃ@M@ﬃ@




6.8700 · 10−6 − 2.8245 · 10−6y + 7.6032 · 10−7y2 − 3.2953 · 10−7y3 + 7.4292 · 10−8y4
a2
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−240.46 + 58.405y − 9.8556y2 + 3.1401y3 − 0.88932y4
a3
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
0.49935 + 0.60919y + 0.0024963y2 − 0.0099910y3
a4
@ﬃ@ﬃ@@ﬃ@M@ﬃ@




8.2046 · 10−7 + 1.4085 · 10−6 log (0.016793(y + 4.3)) + 0.00013340/(y + 4.7136)2
a6
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−267.55− 0.21018 log (0.35217(y + 3.9)) + 69.586y − 9.9930y2
a7
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
2742.8 + 222.01 log (9.7401(y + 3.9))− 4772.5/(y + 19.773)− 6.1001y2
a8
@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−0.11857 + 0.39072y − 0.037813y2 + 0.0022265y3 + 0.0046931y4
r(y)
@/@ﬃ@ﬃ@ﬃ@M@




N Tp > 15.6 O
ﬀ?>




64.682 tanh (−0.34313(y + 2.2))− 5.5955(y + 0.44754)2 + 0.0050117(y + 9.9165)4
b1
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
−7.6016 + 3.0427 · 104 exp (−1.0134 · 104((y + 2.3066)/(1.0 + 41.612(y + 2.3066)))2)
b2
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@




−0.0061483− 65.799 exp (−4.8239((y + 3.8835)/(1.0 + 0.53343(y + 3.8835)))2)
b4
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
2.8009 + 0.35341(y + 2.95)2 − 0.0039779(y + 2.95)4+
+1.3012 exp (−10.592(y + 2.2 − 0.19149(y + 2.2)2)2)
b5
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
1.8016− 0.69847 tanh (2.8627(y + 1.9))− 0.015722 ∗ (y − 45.4)
b6
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@
1.4617 + 1.0167y − 0.078617y2 − 0.0038336y3 + 0.010141y4
b7
@M@ﬃ@@ﬃ@ﬃ@ﬃ@M@














95.310 + 70.497y + 13.636y2
c2
@@M@ﬃ@ﬃ@ﬃ@ﬃ@M@















2.5489 exp (−58.488((y + 2.9509)/(1.0 + 1.3154(y + 2.9509)))2)− 0.83039 − 0.34412y
d1
@ﬃ@ﬃ@ﬃ@M@ﬃ@@ﬃ@
88.173 + 65.148y + 12.585y2
d2
@ﬃ@ﬃ@ﬃ@M@ﬃ@@ﬃ@
−7.0962− 7.1690 tanh(30.890(y + 2.1)) + 0.38032y
d3
@ﬃ@ﬃ@ﬃ@M@ﬃ@@ﬃ@
−4.1440− 3.2717y − 0.70537y2
d4
@ﬃ@ﬃ@ﬃ@M@ﬃ@@ﬃ@
2.2624 + 1.1806y − 0.0043450y2 − 0.043020y3
a b0, . . . , b3 Z
Q )\!
Tp < 11.05 O
ﬀ?>
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ﬁﬀﬃﬂﬀ  &! #,% ﬀ'(0)\#&+,-ﬃﬂ. !+,(*!)2,!ﬂ!+ 35. +&ﬀﬃﬂ. -6ﬀ+,ﬀ78:9
y = log Tp ;
. +4<=ﬀ?>$@
A !+DC
E&. G=@ H"ﬀI&@*J5@ L
a0
@@ﬃ@ﬃ@ﬃ@ﬃ@M@




−2.6297 · 10−5 + 9.3858 · 10−5 exp (−0.32384(y + 3.4)) + 7.7821 · 10−6/(y + 4.0560)+
+7.6149 · 10−6y − 8.4091 · 10−6y2
a2
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−223.62 + 59.374y − 5.7356y2 + 1.9815y3 − 1.0478y4
a3
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
0.50807 + 0.60221y + 0.0034120y2 − 0.011139y3
a4
@@ﬃ@ﬃ@ﬃ@ﬃ@M@




9.1101 · 10−7 + 1.3880 · 10−6 log (0.016998(y + 4.3))1.2744 · 10−4/(y + 4.7707)2
a6
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−272.11− 53.477 log (0.35531(y + 3.9)) + 56.041/(y − 6.0876)2
a7
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
6431.8 + 893.92 log (5.713 · 10−9(y + 3.9)) + 2103.6/(y + 5.6740)− 6.1125y2
a8
@@ﬃ@ﬃ@ﬃ@ﬃ@M@
−0.11120 + 0.38144y − 0.040128y2 + 0.0047484y3 + 0.0054707y4
r(y)
@/@ﬃ@ﬃ@ﬃ@ﬃ@




N Tp > 15.6 O
ﬀ?>




70.430 tanh (−0.35816(y + 2.2))− 6.6796(y + 0.52273)2 + 0.0065659(y + 9.5266)4
b1
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
−8.1145 + 7686.0 exp (4.4046 · 104((y + 2.2190)/(1.0 + 81.105(y + 2.2190)))2)
b2
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@




0.082149− 2190.1 exp (−533.75((y + 2.8363)/(1.0 + 7.0976(y + 2.8363)))2)
b4
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
2.7540 + 0.33859(y + 2.95)2 − 0.0034274(y + 2.95)4+
+1.1679 exp (−10.408(y + 2.2− 0.18922(y + 2.2)2)2)
b5
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
2.1817− 0.59584 tanh (2.7054(y + 1.9))− 0.010909 ∗ (y − 14.9)
b6
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@
1.4591 + 1.0275y − 0.074949y2 − 0.0060396y3 + 0.0097568y4
b7
@@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@














16.721 + 11.750y + 2.4637y2
c2
@ﬃ@ﬃ@M@ﬃ@ﬃ@ﬃ@ﬃ@















2.2400 exp (−57.159((y + 2.9492)/(1.0 + 1.2994(y + 2.9492)))2)− 0.66521 − 0.27554y
d1
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−7.0650− 4.2773y − 0.17648y2
d2
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−7.0410− 7.1977 tanh(31.095(y + 2.1)) + 0.40238y
d3
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−1.2354− 0.87581y − 0.208292
d4
@ﬃ@ﬃ@ﬃ@@ﬃ@M@ﬃ@
−0.11395 + 0.34418y + 0.27103y2 + 0.050248y3
a b0, . . . , b3 Z
Q[)\!
Tp < 5.52 O
ﬀ?>
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0.34223 + 0.027134y − 0.0089229y2 + 4.9996 × 10−4y3
a13
@ﬃ@ﬃ@M@ﬃ@ﬃ@











18.712 + 18.030y + 5.8239y2 + 0.62728y3
b11
@ﬃ@ﬃ@ﬃ@ﬃ@M@@
612.61 + 404.80y + 67.406y2
b12
@ﬃ@ﬃ@ﬃ@ﬃ@M@@
98.639 + 96.741y + 31.597y2 + 3.4567y3
b13
@ﬃ@ﬃ@ﬃ@ﬃ@M@@






3.3187× 103 + 3463.4y + 1.1982× 103y2 + 136.71y3
b22
@ﬃ@ﬃ@ﬃ@ﬃ@M@@
91.410 + 91.613y + 30.621y2 + 3.4296y3
b23
@ﬃ@ﬃ@ﬃ@ﬃ@M@@











−1.5013− 1.1281y − 0.19813y2
c11
@ﬃ@ﬃ@@ﬃ@ﬃ@M@
−33.179− 22.496y − 3.3108y2
c12
@ﬃ@ﬃ@@ﬃ@ﬃ@M@
116.44 + 122.11y + 42.594y2 + 4.9609y3
c13
@ﬃ@ﬃ@@ﬃ@ﬃ@M@
−545.77− 574.80y − 201.25y2 − 23.400y3
c20
@ﬃ@ﬃ@@ﬃ@ﬃ@M@
0.68849 + 0.36438y + 0.047958y2
c21
@ﬃ@ﬃ@@ﬃ@ﬃ@M@
−1.6871× 104 − 1.7412× 104y − 5.9648 × 103y2 − 679.27y3
c22
@ﬃ@ﬃ@@ﬃ@ﬃ@M@
−88.565− 94.034y − 33.014y2 − 3.8205y3
c23
@ﬃ@ﬃ@@ﬃ@ﬃ@M@
1.5141× 103 + 1.5757× 103y + 544.20y2 + 62.446y3
